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The present invention provides methods for treating inflammatory 
conditions, rheumatoid diseases, autoimmune conditions, and conditions 
associated with bone loss, comprising administering to a subject with an 
inflammatory condition an effective amount of inhibitors of VEGF and NO, 
i.e., a compound selected from the group consisting of narcistatin, 
pancratistatin, pancratistatin 7 • -phosphate and pancratistatin 
3', 4' -cyclic phosphate, or pharmaceutical ly acceptable salts thereof. 
Thus, sodium narcistatin i.p. injection (5 mg/kg/day) given once-daily 
reduced hind limb inflammation (-70%) and bone loss (-50%) in rats with 
adjuvant -induced arthritis (AA) , compared to vehicle treated AA rats. 
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RL: PAC (Pharmacological activity) ; THU (Therapeutic use) ; BIOL 
(Biological study) ; USES (Uses) 

(nitric oxide and VEGF inhibitors for treating inflammatory and 

autoimmune diseases) 
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AB Selective phosphorylation of phenpanstatin with tetrabutylammonium 

dihydrogen phosphate and dicyclohexylcarbodiimide in pyridine followed by 
cation-exchange chromatog. procedures was found to provide an efficient 
route to a new series I (X = Na, Li, K) of promising 3,4-O-cyclic 
phosphate prodrugs designated phenpanstatin phosphates. Application of 
analogous reaction conditions to pancratistatin led to a mixture of 
monophosphate derivs . where sodium pancratistatin 4 -O-phosphate was 
isolated and the structure confirmed by X-ray crystallog. Modification of 
the reaction conditions allowed direct phosphorylation of pancratistatin 
followed by cation- exchange chromatog. to afford sodium pancratistatin 
3,4-O-cyclic phosphate II (X = Na) , which was selected for pre-clin. 
development . 

IT 670258-01-2P, Sodium pancratistatin 3,4-cyclic phosphate 
670258-14-7P, Sodium phenpastatin 3,4-cyclic phosphate 

RL: BSU (Biological study, unclassified); RCT (Reactant) ; SPN . (Synthetic 
preparation) ; BIOL (Biological study) ; PREP (Preparation) ; RACT (Reactant 
or reagent) 

(preparation and anticancer activity of phenpanstatin and pancratistatin 
phosphates) 
RN 670258-01-2 CAPLUS 

CN 1,3, 2-Dioxaphospholo [4 , 5-c] [1, 3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, 

3b, 4 , 10b, 11, 12 , 12a-hexahydro-2 , 6, 11, 12 -tetrahydroxy- , 2 -oxide, monosodium 
salt, (3aS, 3bR, lObR, 11R, 12S, 12aR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-). 



OH 

; h o 




OH O 



• Na 

RN 670258-14-7 CAPLUS 

CN 1,3, 2-Dioxaphospholo [4 , 5-c] [1,3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, 

11- (benzoyloxy) -3b, 4, 10b, 11, 12, 12a-hexahydro-2 , 6, 12 -trihydroxy- , 2-oxide, 
monosodium salt, ( 3aS , 3bR, lObR, 11R, 12S , 12aR) - (9CI) (CA INDEX NAME) 
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Absolute stereochemistry. Rotation (-) . 
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IT 671216-82-3P, Lithium phenpastatin 3, 4 -cyclic phosphate 

671216-83 -4P, Potassium phenpastatin 3, 4 -cyclic phosphate 

RL: BSU (Biological study, unclassified) ; SPN (Synthetic preparation) ; 

BIOL (Biological study) ; PREP (Preparation) 

(preparation and anticancer activity of phenpanstatin and pancratistatin 
phosphates) 
RN 671216-82-3 CAPLUS 

CN 1,3,2 -Dioxaphospholo [4 , 5-c] [1,3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, 

11- (benzoyloxy) -3b, 4 , 10b, 11, 12 , 12a-hexahydro-2 , 6 , 12-trihydroxy- , 2-oxide, 
monolithium salt, (3aS, 3bR, lObR, 11R, 12S, 12aR) - ( 9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-). 
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• Li 

RN 671216-83-4 CAPLUS 

CN 1/3,2 -Dioxaphospholo [4,5-c] [1,3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, 

11- (benzoyloxy) -3b, 4 , 10b, 11, 12 , 12a-hexahydro-2 , 6 , 12-trihydroxy- , 2-oxide, 
monopotassium salt, ( 3aS , 3bR, lObR, 11R, 12S , 12aR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-). 
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IT 
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CN 



671216-80-1P' 671216-81-2P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation and anticancer activity of phenpanstatin and pancratistatin 

phosphates) 
671216-80-1 CAPLUS 

1,3, 2-Dioxaphospholo [4,5-c] [1,3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, 
3b,4, 10b, 11, 12, 12a-hexahydro-2, 6, 11, 12 -tetrahydroxy- , 2-oxide, monolithium 
salt, (3aS, 3bR, lObR, 11R, 12S, 12aR) - (9CI) (CA INDEX NAME) 



Absolute stereochemistry. Rotation (-) 
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RN 671216-81-2 CAPLUS 

CN 1,3, 2-Dioxaphospholo [4, 5-c] [1, 3] dioxolo [4, 5- j ] phenanthridin-5 (3aH) -one, 
3b, 4 , 10b, 11 , 12 , 12a-hexahydro-2 , 6,11, 12 -tetrahydroxy- , 2-oxide, 
monopotassium salt, ( 3aS , 3bR, 10bR, 11R, 12S , 12aR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-) . 
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Antineoplastic Agents. 511. Direct Phosphorylation of 
Phenpanstatin and Pancratistatin 
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Cancer Research Institute and Department of Chemistry 
and Biochemistry, Arizona State University, Tempe, AZ, 
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Journal of Natural Products (2004), 67(3), 322-327 

CODEN: JNPRDF; ISSN: 0163-3864 

American Chemical. Society 

Journal 

English 
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AB Selective phosphorylation of phenpanstatin with tetrabutylammonium 

dihydrogen phosphate and dicyclohexylcarbodiimide in pyridine followed by 
cation- exchange chromatog. procedures was found to provide an efficient 
route to a new series I (X = Na # Li, K) of promising 3,4-O-cyclic 
phosphate prodrugs designated phenpanstatin phosphates. Application of 
analogous reaction conditions to pancratistatin led to a mixture of 
monophosphate derivs . where sodium pancratistatin 4 -O-phosphate was 
isolated and the structure confirmed by X-ray crystallog. Modification of 
the reaction conditions allowed direct phosphorylation of pancratistatin 
followed by cation- exchange chromatog. to afford sodium pancratistatin 
3,4-O-cyclic phosphate II (X = Na) , which was selected for preclin. 
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development . 

IT 670258-01-2P, Sodium pancratistatin 3,4-cyclic phosphate 
670258-14-7P, Sodium phenpastatin 3,4-cyclic phosphate 
RL: BSU (Biological study, unclassified) ; RCT (Reactant) ; 
preparation) ; BIOL (Biological study) ; PREP (Preparation) 
or reagent) 

(preparation and anticancer activity of phenpanstatin and pancratistatin 
phosphates) 
RN 670258-01-2 CAPLUS 

CN 1,3, 2-Dioxaphospholo [4 , 5-c] [1, 3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, 

3b, 4, 10b, 11, 12, 12a-hexahydro-2, 6, 11, 12-tetrahydroxy- , 2-oxide, monosodium 
salt, (3aS, 3bR, lObR, 11R, 12S, 12aR) - (9CI) (CA INDEX NAME) 



Absolute stereochemistry. Rotation (-) 
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RN 670258-14-7 CAPLUS 

CN 1,3, 2-Dioxaphospholo [4, 5-c] [1,3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, . 

11- (benzoyloxy) -3b, 4 , 10b, 11, 12 , 12a-hexahydro-2 , 6 , 12 -trihydroxy- , 2-oxide, 
monosodium salt, ( 3aS , 3bR, lObR, 11R, 12S , 12aR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-) . 
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IT 671216 -82 -3P, Lithium phenpastatin 3,4-cyclic phosphate 

671216-83-4P, Potassium phenpastatin 3,4-cyclic phosphate 

RL: BSU (Biological study, unclassified) ; SPN (Synthetic preparation) ; 

BIOL (Biological study) ; PREP (Preparation) 
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(preparation and anticancer activity of phenpanstatin and pancratistatin 
phosphates) 
RN 671216-82-3 CAPLUS 

CN 1, 3, 2-Dioxaphospholo [4 , 5-c] [1,3] dioxolo [4 , 5- j ] phenanthridin-5 ( 3aH) -one, 

11- (benzoyloxy) -3b, 4 , 10b, 11 , 12 , 12a-hexahydro-2 , 6, 12 -trihydroxy- , 2 -oxide, 
monolithium salt, (3aS, 3bR, lObR, 11R, 12S, 12aR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-) . 




OH O 



• Li 

RN 671216-83-4 CAPLUS 

CN 1,3, 2-Dioxaphospholo [4 , 5-c] [1,3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, 

11- (benzoyloxy) -3b,4, 10b, 11, 12, 12a-hexahydro-2 , 6, 12 -trihydroxy- , 2-oxide, 
monopotassium salt, (3aS, 3bR, 10bR, 11R, 12S, 12aR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-) . 




OH O 



• K 

IT 671216-80-1P 671216-81-2P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation and anticancer activity of phenpanstatin and pancratistatin 
phosphates) 
RN 671216-80-1 CAPLUS 

CN 1,3, 2-Dioxaphospholo [4, 5-c] [1,3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, 

3b, 4 , 10b, 11 , 12 , 12a-hexahydro-2 , 6,11, 12 -tetrahydroxy- , 2 -oxide, monolithium 
salt, (3aS, 3bR, lObR, 11R, 12S, 12aR) - (9CI) (CA INDEX NAME) 
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Absolute stereochemistry. Rotation (-) 
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RN 671216-81-2 CAPLUS 

CN 1,3, 2-Dioxaphospholo [4 , 5-c] [1,3] dioxolo [4 , 5- j ] phenanthridin-5 (3aH) -one, 
3b, 4, 10b, 11, 12, 12a-hexahydro-2 , 6, 11, 12 - tetrahydroxy- , 2-oxide, 
monopotassium salt, (3aS, 3bR, lObR, 11R, 12S, 12aR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-) . 
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AB ' Selective phosphorylation of phenpanstatin with tetrabutyl ammonium 

dihydrogen phosphate and dicyclohexylcarbodiimide in pyridine followed by 
cation-exchange chromatog. procedures was found to provide an efficient 
route to a new series I (X = Na, Li, K) of promising 3,4-O-cyclic 
phosphate prodrugs designated phenpanstatin phosphates. Application of 
analogous reaction conditions to pancratistatin led to a mixture of 
monophosphate derivs. where sodium pancratistatin 4 -O-phosphate was 
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AB Selective phosphorylation of phenpanstatin with tetrabutylammonium 

dihydrogen phosphate and dicyclohexylcarbodiimide in pyridine followed by 
cation-exchange chromatog. procedures was found to provide an efficient 
route to a new series I (X = Na, Li, K) of promising 3,4-O-cyclic 
phosphate prodrugs designated phenpanstatin phosphates. Application of 
analogous reaction conditions to pancratistatin led to a mixture of 
monophosphate derivs . where sodium pancratistatin 4 -O-phosphate was 
isolated and the structure confirmed by X-ray crystallog. Modification of 
the reaction conditions allowed direct phosphorylation of pancratistatin 
followed by cation-exchange chromatog. to afford sodium pancratistatin 
3,4-O-cyclic phosphate II (X = Na) , which was selected for preclin. 
development . 

IT 670258-00-1P, Sodium pancratistatin 4 -O-phosphate 

RL: BSU (Biological study, unclassified) ; PRP (Properties) ; SPN (Synthetic 
preparation) ; BIOL (Biological study) ; PREP (Preparation) 

(crystal structure; preparation and anticancer activity of phenpanstatin and 
pancratistatin phosphates) 
RN 670258-00-1 CAPLUS 

CN [1,3] Dioxolo [4 , 5- j ] phenanthridin- 6 (2H) -one, 1, 3 , 4 , 4a, 5, llb-hexahydro- 
1, 2 , 3 , 7-tetrahydroxy-4- (phosphonooxy) -, monosodium salt, 
(lR,2S,3R,4S,4aR,llbR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



OH 




OH O 



• Na 

IT 670258-03-4P, Pancratistatin 4 -O-phosphoric acid 

RL: BSU (Biological study, unclassified) ; RCT (Reactant) ; SPN (Synthetic 
preparation) ; BIOL (Biological study) ; PREP (Preparation) ; RACT (Reactant 
or reagent) 

(preparation and anticancer activity of phenpanstatin and pancratistatin 
phosphates) 
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RN 670258-03-4 CAPLUS 

CN [1,3] Dioxolo [4 , 5- j ] phenanthridin-6 (2H) -one, 1 , 3 , 4 , 4a, 5 , llb-hexahydro- 

1, 2, 3, 7-tetrahydroxy-4- (phosphonooxy) - , (1R, 2S, 3R, 4S, 4aR, llbR) - (CA INDEX 
NAME) 

Absolute stereochemistry. 




IT 



RN 
CN 



670258-06-7P, 
670258-07-8P, 
670258-08-9P, 
670258-09-0P, 
670258-10-3P, 



670258-04-5P, Lithium pancratistatin 4 -O-phosphate 
670258-05-6P, Potassium pancratistatin 4 -O-phosphate 
Magnesium pancratistatin 4 -O-phosphate 
Calcium pancratistatin 4 -O-phosphate 
Zinc pancratistatin 4 -O-phosphate 
Piperazinium pancratistatin 4 -O-phosphate 
__ , Morpholinium pancratistatin 4 -O-phosphate 
670258-11-4P 670258-12-5P, Quininium pancratistatin 
4-O-phosphate 670258 - 13 - 6P, Quinidinium pancratistatin 
4 -O-phosphate 

RL: BSU (Biological study, unclassified) ; SPN (Synthetic preparation) ; 
BIOL (Biological study) ; PREP (Preparation) 

(preparation and anticancer activity of phenpanstatin and pancratistatin 

phosphates) 
670258-04-5 CAPLUS 

[1,3] Dioxolo [4 , 5- j ] phenanthridin-6 (2H) -one, 1, 3 , 4, 4a, 5, llb-hexahydro- 
1,2,3, 7-tetrahydroxy-4- (phosphonooxy) -, monolithium salt, 
(!R,2S,3R,4S,4aR,llbR) - (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 




OPO3H2 



Li 



RN 670258-05-6 CAPLUS 

CN [1,3] Dioxolo [4 , 5- j ] phenanthridin-6 (2H) -one, 1, 3 , 4 , 4a, 5 , llb-hexahydro- 
1, 2 , 3 , 7 -tetrahydroxy-4 - (phosphonooxy) - , monopotassium salt, 
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(lR,2S,3R,4S,4aR,llbR) - (9CI) 



(CA INDEX NAME) 



Absolute stereochemistry. 



OH 




OH 



r 



OPO3H2 



0- 



OH O 



• K 



RN 67 0258-06-7 CAPLUS 

CN [1,3] Dioxolo [4 , 5- j ] phenanthridin- 6 (2H) -one, 1, 3 , 4 , 4a, 5, 1 lb - hexahydro - 
l,2,3,7-tetrahydroxy-4- (phosphonooxy) -, magnesium salt (1:1), 
(lR f 2S,3R,4S,4aR ; llbR)- (CA INDEX NAME) 

Absolute stereochemistry. 



RN 670258-07-8 CAPLUS 

CN [1, 3] Dioxolo [4 , 5- j ] phenanthridin- 6 (2H) -one, 1,3,4, 4a, 5, lib- hexahydro - 
1, 2 , 3 , 7-tetrahydroxy-4- (phosphonooxy) - , calcium salt (1:1), 
(1R, 2S, 3R, 4S, 4aR, llbR) - (CA INDEX NAME) 

Absolute stereochemistry . 



OH 




OH 



0 



• Mg 
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OH 




RN 670258-08-9 CAPLUS 

CN [1, 3] Dioxolo [4 , 5- j ] phenanthridin-6 (2H) -one, 1,3,4, 4a, 5 , llb-hexahydro- 
1, 2 , 3 , 7-tetrahydroxy-4- (phosphonooxy) - , zinc salt (1:1), 
(lR,2S,3R,4S,4aR,llbR) - (CA INDEX NAME) 

Absolute stereochemistry. 




• Zn 

RN 670258-09-0 CAPLUS 

CN [1,3] Dioxolo [4 , 5- j ] phenanthridin-6 (2H) -one, 1,3,4,43,5, llb-hexahydro- 

1,2,3, 7-tetrahydroxy-4- (phosphonooxy) - , (1R, 2S, 3R, 4S, 4aR, llbR) - , compd. 
with piperazine (1:1) (9CI) (CA INDEX NAME) 

CM 1 

CRN 670258-03-4 
CMF C14 H16 N Oil P 

Absolute stereochemistry. 
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RN 670258-10-3 CAPLUS 

CN [1, 3] Dioxolo [4 , 5- j ] phenanthridin-6 (2H) -one, 1,3,4, 4a, 5, llb-hexahydro- 

1,2,3, 7-tetrahydroxy-4- (phosphonooxy) - , (1R, 2S, 3R, 4S, 4aR, llbR) - , compd. 
with morpholine (1:1) (CA INDEX NAME) 

CM 1 

CRN 670258-03-4 
CMF C14 H16 N Oil P 



Absolute stereochemistry. 

OH 




OH O 



CM 2 



CRN 110-91-8 
CMF C4 H9 N O 
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RN 67 0258-11-4 CAPLUS 

CN [1,3] Dioxolo [4, 5-j] phenanthridin- 6 (2H) -one, 1, 3, 4, 4a, 5, llb-hexahydro- 

1, 2, 3, 7-tetrahydroxy-4- (phosphonooxy) -, (1R, 2S, 3R, 4S, 4aR, llbR) -, compd. 
with 4, 5-dihydro-lH- imidazole (1:1) (9CI) (CA INDEX NAME) 

CM 1 

CRN 670258-03-4 
CMF C14 H16 N Oil P 

Absolute stereochemistry. 



OH 




OH O 



CM 2 

CRN 504-75-6 
CMF C3 H6 N2 



H 




RN 67 0258-12-5 CAPLUS 

CN Cinchonan-9-ol, 6 1 -methoxy- , (8<x,9R)-, compd. with 

(1R, 2S, 3R, 4S, 4aR, llbR) -1, 3 , 4 , 4a, 5, llb-hexahydro- 1 , 2,3, 7 - tetrahydroxy-4 - 
(phosphonooxy) [1 , 3] dioxolo [4 , 5 - j ] phenanthridin- 6 (2H) -one (1:1) (9CI) (CA 
INDEX NAME) 

CM 1 

CRN 670258-03-4 
CMF C14 H16 N Oil P 



Absolute stereochemistry. 
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QH 




OH O 



CM 2 

CRN 130-95-0 

CMF C2 0 H24 N2 02 

Absolute stereochemistry. 



OMe 




OH 



RN 670258-13-6 CAPLUS 

CN Cinchonan-9-ol, 6 ' -methoxy- , (9S)-, compd. with ( 1R, 2S , 3R, 4S , 4aR, llbR) - 
1 , 3 , 4 , 4a, 5, llb-hexahydro-1, 2 , 3 , 7 -tetrahydroxy-4 - 

(phosphonooxy) [1 , 3 ] dioxolo [4 , 5- j ] phenanthridin-6 (2H) -one (1:1) (9CI) (CA 
INDEX NAME) 

CM 1 



CRN 670258-03-4 
CMF C14 H16 N Oil I 

Absolute stereochemistry . 




O 



0 
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CM 2 

CRN 56-54-2 

CMF C2 0 H24 N2 02 

Absolute stereochemistry. Rotation (+) . 



OMe 




CH 2 
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